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The National Transportation Safety Board has completed the investigation of an 
accident that occurred in Conway, South Carolina, on November 9, 1986, involving a 
Cessna 152, N6537P. 1/ The investigation disclosed that while climbing at 2,500 feet  the 
airplane vibrated violzntly and lost engine power. A forced landing was made in an open 
field, and during rollout the aircraft nosed over and came t o  rest inverted. The 
certificated flight instructor and student pilot on board were not injured. Examination of 
the wreckage revealed that one blade of the propeller, design number 1Al03, serial 
number 773241, had separated and was missing. The propeller is a fixed pitch, solid 
propeller of the '@2l wing'' design with each blade extending somewhat forward from the 
hub. The propeller was manufactured by McCauley Accessories Division of Cessna 
Aircraft CDmpany (McCauley) and had 3,425.1 total  hours at the time of the accident. 

The recovered portion of the propeller was examined a t  the Safety Board's Materials 
Laboratory. One blade of the propeller was separated about 3 inches from the centerline 
of the hub. An esamination of the fracture surface on the blade revealed characteristics 
typical of fatigue cracking over more than one-half of the blade's cross section at  the 
fracture location. The fatigue cracking initiated in the leading edge portion of the radius 
between the forward face of the propeller hub and the forward face of the broken blade. 
An esamination of this area revealed that  the radius was slightly undercut and contained 
chordwise sanding scratches. These scratches were much more readily visible after the 
paint was  removed from the radius area. Examination of the fatigue origin area with a 
scanning electron microscope disclosed that fatigue initiation was from a smal l  area along 
one of the sanding scratches. Similar chordwise sanding scratches were also found 
throughout the radius between the front face of the hub and the 'ront face of the intact 
blade. 

The Safety Board is aware of one additional McCauley design number 1A103 
propeller that  failed in a manner very similar t o  the propeller involved in the  Conway 
accident. The other propeller, serial number 770439, was  also installed on a Cessna 152 
and had 1,930 hours of total  t ime when it failed in 1980. The examination of this 
propeller w a s  conducted by an independent laboratory and the report was  reviewed by a 
Safety Board metallurgist. Fatigue cracking characteristics were found over much of this 
blade, and crack initiation was from the same radius as the propeller involved in t h e  
Conway accident. Cliordwise sanding scratches were also found in this radius. 

- 1/ N T S & > z s m d e n t  Report: ATL-87-LA-019. Accident Brief: File No 2171. 
4667/850-5 
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The design number 1A103 propeller was first manufactured in 1977. A 
representative of McCauley indicated that the serial number 770439 propeller was made 
in 1977 and the serial number 773241 propeller was made in 1978. 'Ihe representative also 
indicated that the radii between the front face of the hub and the front face of the  blades 
on some of the design number 1A103 propellers produced during the early years of 
manufacture may have been sanded by hand after the area was machined. However, 
McCauley has no documentation on when the sanding may have occurred. In December 
1984 the engineering drawing for the design number 1Al03 propeller was revised by adding 
a surface finish requirement of 125 root mean square micro-inch. However, at the time 
that the two failed blades were manufactured, there was no surface finish requirement. 
The surface in the sanded areas on the propeller from the Conway accident visually 
appeared slightly rougher than the current requirement as a result of the presence of the 
sanding scratches. 

Vie Safety Board is concerned that there may be additional McCauley design 
number 1A103 propellers with sanding scratches in the radii between the front face of the 
hub and the front face of the blades, that this condition may lead to  fatigue crack 
initiation and t o  failure of the propeller, and that failure of the propeller can cause a 
serious accident. 

Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

h u e  an Airworthiness Directive to require that all McCauley design 
number 1Al03 propellers with a specified minimum number of hours be 
inspected for evidence of sanding scratches and cracks in the  radii 
between the front face of the hub and the front face of the blades; this 
inspection should be conducted with the paint removed from the radii. In 
the event that sanding scratches or cracks are evident in the radii 
between the front face of the propeller hub and the front face of the 
propeller blades, specify appropriate criteria and procedures for repair 
or removal from service. (Class 11, Priority Action) (A-87-103) 

BURNETT, Chairman, GOLDMAN, Vice Chairman, and LAUBER, NALL, and 
KOLSTAD, Members, concurred in this recommendation. 
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